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,QWURGXFWLRQ
(DUWKTXDNHUHVSRQVHDQDO\VLVLQQHDUVRXUFHFRQGLWLRQVLHDWVLWHVFORVHWRDQDFWLYHIDXOWFDQQRWEHVHSDUDWHG
IURPWKH VLPXODWLRQRI WKHVRXUFHPHFKDQLVPDQGRI WKHSURSDJDWLRQSURFHVVRFFXUULQJ LQ WKHURFNEDVHPHQW7KH
YDULDWLRQRIWKHVHLVPLFPRWLRQDORQJWKHERXQGDU\RIWKHDQDO\VLVGRPDLQLVLQIDFWFORVHO\UHODWHGWRLWKHJHRPHWU\
RIWKHVRXUFHH[WHQVLRQLQSODQDQGFRUQHUVRIWKHVWULNHDQGGLSLLWKHGLUHFWLRQDQGYDOXHRIWKHVOLGLQJLLLWKH
SRVLWLRQDQGQXPEHURIDVSHULWLHVRQWKHIDXOWVXUIDFHLYWKHPHDQULVHWLPHYWKHVLWHVRXUFHGLVWDQFHYLWKH
SURSDJDWLRQPHGLXPQXPEHURIOD\HUVDQGWKHPHFKDQLFDOSURSHUWLHVRIHDFKOD\HUYLWKHH[WHQVLRQRIWKHVWXG\
DUHD
$YHU\SURPLVLQJDSSURDFKWRPRGHOJURXQGUHVSRQVHLQQHDUVRXUFHFRQGLWLRQVLVWKHVRFDOOHG'RPDLQ5HGXFWLRQ
0HWKRG'50SURSRVHGE\>@2QHRIWKHPDLQDGYDQWDJHRIWKH'50SURFHGXUHLVWKHSRVVLELOLW\RIVXEVWUXFWXULQJ
WKHUHDOSUREOHPGHDOLQJWKHJHQHUDWLRQDQGSURSDJDWLRQRIWKHVHLVPLFZDYHVPRGHORQDUHJLRQDOVFDOHVHSDUDWHO\
IURPWKHVHLVPLFUHVSRQVHRIWKHVSHFLILFVLWHDQGVWUXFWXUHFDUULHGRXWRQDUHGXFHGDQGGHWDLOHGPRGHO,QVKRUWWKH
SUREOHPLVIDFHGE\JHQHUDWLQJWZRQXPHULFDOVXEPRGHOVFKDUDFWHUL]HGE\GLIIHUHQWVFDOHGLPHQVLRQVDQGVROYHGLQ
WZRGLIIHUHQWVWHSV)LJ
6WHS7KH ILUVWPRGHO )LJ DZKLFKPD\ VSDQ WKRXVDQGVRIPHWHUV LV DQ DX[LOLDU\RQH DQG UHSUHVHQWV D
VLPSOLILFDWLRQRIWKHUHDOH[WHUQDOGRPDLQ,QWKLVVWHSWKHHDUWKTXDNHVRXUFHDQGSURSDJDWLRQSDWKDUHVLPXODWHG$V
SURSRVHGE\>@DVWUDWLJUDSKLFV\VWHPIODWOD\HUVFKHPHVROYHGE\PHDQVRI'*UHHQIXQFWLRQLVVLPXODWHG
6WHS7KHVHFRQGPRGHO )LJEFRQWDLQV WKHGRPDLQRI LQWHUHVWZLWKUHGXFHGVSDWLDOGLPHQVLRQVLQWHUQDO
GRPDLQLQFOXGLQJWKHVWUXFWXUHDQGWKHVXUURXQGLQJVRLO7KHVHLVPLFVRXUFHDQGPRVWRIWKHSURSDJDWLRQSDWKIURP
WKHVRXUFHWRWKHVLWHDUHQRZH[FOXGHG7KHLQSXWLVJLYHQDVDVHWRIHTXLYDOHQWQRGDOIRUFHVDSSOLHGWRWKHLQWHUIDFH
HOHPHQWV*DQGDEOHWRUHSURGXFHWKHVHLVPLFVRXUFHPRGHOOHGLQWKHILUVWVWHS
$IHZDSSOLFDWLRQVRIWKH'50DSSURDFKPD\EHIRXQGLQOLWHUDWXUH>@
  

)LJ  6FKHPH RI WKH VHLVPLF UHJLRQ LQFOXGLQJ WKH FDXVDWLYH IDXOW JHRORJLFDO VWUXFWXUH DQG ORFDO IHDWXUHV D 2XWHU ERXQGDU\Ȟା UHVWULFWV
FRPSXWDWLRQWRDILQLWHGRPDLQILFWLWLRXVLQWHUIDFHȞGLYLGHVWKHUHJLRQLQWRWZRVXEGRPDLQVȳାZKLFKLQFOXGHVWKHVHLVPLFVRXUFHUHSUHVHQWHGE\
WKHQRGDOIRUFHV3HDQGWKHSURSDJDWLRQPHGLXPURFNEDVHPHQWȳFRQWDLQLQJWKHORFDOJHRORJLFDOIHDWXUHVLQWKHGRPDLQWKHVXUIDFHVRLOVDQG
WKHVWUXFWXUHRILQWHUHVW>@
,QWKHSUHVHQWVWXG\WKH'50SURFHGXUHZDVDSSOLHGWRGHILQHWKHLQSXWPRWLRQDWWKH&RQ]D'DPVLWH,WDO\GXULQJ
WKH,USLQLDHDUWKTXDNH1RYHPEHU0Z 'XHWRWKHVKRUWGLVWDQFHRIWKHVLWHIURPWKHIDXOWDUHD
WKH&RQ]D'DPLVUHSUHVHQWDWLYHRIVHYHUDOODUJHGDPVSODFHGLQQHDUVRXUFHDUHDLQ,WDO\DQGZRUOGZLGH7KHSDSHU
LOOXVWUDWHV L WKH UHFRQVWUXFWLRQ RI WKH YHORFLW\ VWUXFWXUH RI WKH &DPSDQLD/XFDQLD UHJLRQ RQ WKH EDVLV RI IRUPHU
OLWHUDWXUHVWXGLHVDQGRQDQHZFDOLEUDWLRQRIWKH'YHORFLW\PRGHODW WKHUHJLRQDOVFDOHLLWKHGHILQLWLRQRIWKH
UHIHUHQFHLQSXWPRWLRQDWWKHVLWHRIWKH&RQ]D'DPZLWKKLJKOLJKWVRQWKHVSDWLDOYDULDELOLW\RIWKHJURXQGPRWLRQ
EHORZWKHGDPIRXQGDWLRQ
5HJLRQDOVFDOHPRGHO
$VSUHOLPLQDU\VWHSVRIWKH'50SURFHGXUHLWLVQHFHVVDU\WRHVWDEOLVKDYHORFLW\PRGHOIRUWKHSURSDJDWLRQPHGLXP
DQGDVRXUFHPRGHORIWKHVHOHFWHGHDUWKTXDNH,QWKHFDVHDWKDQGDRQHGLPHQVLRQDOOD\HUHGVWUDWLJUDSKLFPRGHOZDV
DGRSWHG WR UHSUHVHQW WKH VHLVPLFZDYHSURSDJDWLRQ LQVLGH WKH URFNEDVHPHQWRI WKH&DPSDQLD/XFDQLD UHJLRQ7R
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FDOLEUDWHWKHPRGHODEDFNDQDO\VLVRQUHFRUGVRIUHFHQWZHDNHDUWKTXDNHVSURYLGHGE\WKH,61HW,USLQLD6HLVPLF
1HWZRUNZDVFDUULHGRXW&DOLEUDWLRQRIWKHVWUDWLJUDSK\DWUHJLRQDOVFDOHZDVSHUIRUPHGZLWKUHIHUHQFHWRVHLVPLF
HYHQWVRIORZPDJQLWXGHPDJQLWXGHWRDYRLGWKDWHYHQWVRIPHGLXPKLJKLQWHQVLW\FRXOGDIIHFWWKHHVWLPDWLRQ
RIURFNVWLIIQHVV
$WSUHVHQWD'YHORFLW\PRGHOIRUWKH,USLQLDUHJLRQGRHVQRWH[LVW&RQYHUVHO\VLQFHPDQ\'YHORFLW\
PRGHOVKDYHEHHQGHYHORSHGDWGLIIHUHQWVSDWLDOVFDOHV7KHVHYHORFLW\PRGHOVGLIIHULQWKH3ZDYHYHORFLW\YDOXHVDQG
LQQXPEHUDQGGHSWKRILQWHUIDFHV7KLVLVGXHWRWKHGLIIHUHQWSUHGLFWLYHWRROVDQGGDWDVHWXVHGE\WKHDXWKRUVLQHDFK
VWXG\DVZHOODVWRWKHDFWXDOFRPSOH[LW\RIWKHSURSDJDWLRQPHGLXP,QSDUWLFXODULQWKHSUHVHQWVWXG\UHIHUHQFHZDV
SULPDULO\PDGHWRWKH0DWUXOORHWDO>@PRGHO)LJUHSUHVHQWLQJWKHPRVWXSGDWHGHYROXWLRQRIWKH&DPSDQLD
/XFDQLDURFNVWUDWLJUDSK\2WKHUYHORFLW\PRGHOVZHUHKRZHYHUFRQVLGHUHGDVUHSRUWHGLQ)LJXUH>@
6LPXODWLRQ RI V\QWKHWLF VLJQDOV DW WKH UHJLRQDO VFDOH ZDV FDUULHG RXW E\ LPSOHPHQWLQJ DQ DOJRULWKP EDVHG RQ
HPSLULFDO *UHHQ IXQFWLRQV IRU WKH HVWLPDWLRQ RI WKH SURSDJDWLRQ WHUP DQG D NLQHPDWLF VRXUFH PRGHO 7KH*UHHQ
IXQFWLRQVDUHFRPSXWHGXVLQJWKH'LVFUHWH:DYHQXPEHU0HWKRG':0>@7KLVPHWKRGLQWURGXFHVDVSDWLDO
SHULRGLFLW\RIWKHVRXUFHVWRGLVFUHWL]HWKHUDGLDWHGZDYH¿HOGDQGXVHVWKH)RXULHUWUDQVIRUPLQWKHFRPSOH[IUHTXHQF\
GRPDLQWRFDOFXODWHWKH*UHHQIXQFWLRQV2QFHWKHVRXUFHDQGSURSDJDWLRQWHUPVDUHNQRZQLWLVSRVVLEOHWRGHWHUPLQH
WKHPRWLRQDWWKHVSHFLILFVLWHE\WKHLUFRQYROXWLRQ7KLVQXPHULFDOIRUPXODWLRQLVLPSOHPHQWHGLQWKH$[LWUDFRGH>@
8QIRUWXQDWHO\WKHV\QWKHWLFVLJQDOVUHSURGXFHGE\LPSOHPHQWLQJWKHRULJLQDO0DWUXOORHWDO>@VWUDWLJUDSK\KDYH
SXOVHOLNH ZDYHIRUPV LQ FRUUHVSRQGHQFH WR WKH LQGLYLGXDO DUULYDOV RI WKH YDULRXV SKDVHV UHIOHFWHG UHIUDFWHG DQG
FRQYHUWHGZDYHVEHFDXVHWKHPRGHOGRHVQRWDFFRXQWIRUWKHUHYHUEHUDWLRQVFDXVHGE\WKHVXSHUILFLDOOD\HUVLQWKH
XSSHUSDUWRIWKHHDUWKFUXVWRUORFDODQRPDOLHVDWWULEXWDEOHWRELDQGWULGLPHQVLRQDOHIIHFWV$SXOVHVLJQDORUDVLJQDO
ZLWKPXOWLSOHSHDNVLQWLPHHYHQLIFKDUDFWHUL]HGE\WKHVDPHIUHTXHQF\FRQWHQWLQGXFHGLIIHUHQWUHVSRQVHLQDVRLO
GHSRVLWVLJQDOGXUDWLRQDQGHQHUJ\GLVWULEXWLRQLQWLPHDUHNH\IHDWXUHVRIWKHLQSXWPRWLRQGXHWRQRQOLQHDULW\RIWKH
VRLOEHKDYLRU7KHRULJLQDO0DWUXOORHWDO>@PRGHOZDVWKXVHQULFKHGZLWKDUDQGRPYDULDWLRQRIVWLIIQHVVLQWKHXSSHU
SDUWRIWKHVWUDWLJUDSK\EHWZHHQWKHGHSWKVRIDQGNP7KHUDQJHRILPSRVHGYDULDWLRQFRUUHVSRQGVWRRI
WKH3ZDYHYHORFLW\WKDWWKHRULJLQDOPRGHOSURYLGHVDWWKHVDPHGHSWK)LJ


)LJ&RPSDULVRQEHWZHHQWKHPRVWVLJQLILFDQW3ZDYHYHORFLW\PRGHOVSURSRVHGIRUWKH&DPSDQLD/XFDQLDUHJLRQ
9DOLGDWLRQRIWKHSURSRVHGYHORFLW\PRGHOIRUWKHURFNEDVHPHQW
)LJXUHDVKRZVDFRPSDULVRQEHWZHHQWKHHODVWLFUHVSRQVHVSHFWUDRIWKHDFFHOHUDWLRQ(DVW:HVWFRPSRQHQW
SUHGLFWHGDQGUHFRUGHGDWWKH,61HW&DJJLDQRVWDWLRQFRGH&**7KHLQVHUWLRQRIDUDQGRP93YDULDELOLW\LQWKH
XSSHUFUXVWRIWKHRULJLQDO0DWUXOORPRGHOSURYLGHVDUHPDUNDEOHLPSURYHPHQWRIWKHILWWLQJRQVSHFWUDOFRPSRQHQWV
HVSHFLDOO\DWORZHUSHULRGV7KHVLJQDOREWDLQHGFRQVLGHULQJWKHRULJLQDO0DWUXOORVWUDWLJUDSK\>@WHQGVWRVWURQJO\
XQGHUHVWLPDWHWKHSUHGLFWHGVSHFWUDOFRPSRQHQWVZLWKUHVSHFWWRWKHUHFRUGHGVLJQDO7KHLPSURYHPHQWLQWHUPVRI
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VSHFWUDORUGLQDWHVZDVDFKLHYHGQRWRQO\IRUWKHVWDWLRQRI&DJJLDQREXWDOVRIRURWKHUVWDWLRQVRIWKH,61HWQHWZRUN
KHUHQRWVKRZQIRUWKHVDNHRIEUHYLW\)LJXUHEVKRZVWKHFRPSDULVRQLQWHUPVRI3*$DWWHQXDWLRQODZEHWZHHQ
WKHSUHGLFWHGDQGPHDVXUHGVLJQDOV,WLVZRUWKQRWLQJWKDWREVHUYLQJWKHGDWDEHWZHHQDQGNPRUEHWZHHQ
DQGNPKLJKHUYDOXHVRI3*$DUHREVHUYHGFRQWUDU\WRDJHQHUDOWUHQGRILQWHQVLW\GHFUHDVHZLWKWKHGLVWDQFH
IURPWKHVRXUFH7KHVHSHDNVDUHZHOOUHSURGXFHGE\WKHQXPHULFDOVLPXODWLRQVIRUDOOWKHH[DPLQHGYHORFLW\PRGHOV
6LQFHWKHVDPHWUHQGLVREWDLQHGDOVRE\XVLQJWKHRULJLQDO0DWUXOORPRGHO>@WKLVLPSOLHVWKDWWKHVHSHDNVDUHQRW
OLQNHGWRWKHUDQGRPYDULDELOLW\LQWURGXFHGLQWKHXSSHUSDUWRIWKHFUXVWDOPRGHOEXWWRDGHHSHULQWHUIDFHZKLFKLVD
SHFXOLDULW\RIWKHUHJLRQDOYHORFLW\PRGHO


)LJD&RPSDULVRQEHWZHHQWKHHODVWLFVSHFWUDRIWKHUHFRUGHGDQGVLPXODWHG(:DFFHOHUDWLRQDWWKH&DJJLDQR,61HWVWDWLRQ6LPXODWLRQVUHIHU
WRWKHRULJLQDO0DWUXOORYHORFLW\PRGHO>@DQGWRWKHUDQGRPO\PRGLILHGYHUVLRQSURSRVHGLQWKLVVWXG\E2EVHUYHGYVVLPXODWHG3*$DWWHQXDWLRQ
ODZLQWKHKRUL]RQWDOGLUHFWLRQWKHKRUL]RQWDOPRWLRQZDVREWDLQHGE\YHFWRUFRPSRVLWLRQRIWKHUHFRUGHG16DQG(:FRPSRQHQWV
6RXUFHPRGHO
7KH,USLQLDHDUWKTXDNH 0Z  LVRQHRI WKHPRVWVWXGLHGQRUPDO IDXOWLQJHYHQW LQ WKHZRUOG6XUIDFH
IDXOWLQJZDVLGHQWLILHGRYHUDEURDGHUDUHDE\>@7KHDFFHOHURJUDPVUHFRUGHGDWVHYHUDOVLWHVFOHDUO\VKRZWKUHH
GLVWLQFWVHLVPLFHYHQWVVHSDUDWHGE\DWLPHODJRIV7KHVHLVPLFUDGLDWLRQRIWKHILUVWVVXEHYHQWLVQRWFOHDUO\
YLVLEOHRQDOOVWURQJPRWLRQUHFRUGLQJVEHFDXVHLWLVSUREDEO\VXSHULPSRVHGRQWKHVHLVPLFUDGLDWLRQRIWKHPDLQUXSWXUH
ILUVWHYHQW>@
,QWKLVUHVHDUFKZRUNWRPRGHOWKHILUVWIDXOWPHFKDQLVPRIWKHHDUWKTXDNHUHIHUHQFHZDVPDGHWRWKHLQYHUVLRQ
VWXGLHV E\ >@ )RU WKH VHFRQG DQG WKH WKLUG IDXOWPHFKDQLVPV DPDS RI VOLS DOPRVW XQLIRUPZDV FRQVLGHUHG DV
VXJJHVWHGE\>@ZLWKDXQLTXHDVSHULW\DWWKHK\SRFHQWHU7KHVRXUFHPRGHOLVEXLOWE\SRVLWLRQLQJDVHULHVRIHTXDOO\
VSDFHGSRLQWVRXUFHVDORQJWKHIDXOWVXUIDFH7KHVXPRISRLQWVRXUFHVHLVPLFPRPHQWVZDVVHW WREHHTXDOWRWKH
HYHQWVHLVPLFPRPHQW7KHUXSWXUHYHORFLW\9UZDVDVVXPHGFRQVWDQWDQGHTXDOWRWKHRIWKHVKHDUZDYHYHORFLW\
LQ WKH LQYHVWLJDWHG DUHD7KH HOHPHQWDU\ SRLQW VRXUFH VSDFLQJ GHSHQG RQ WKHPD[LPXP IUHTXHQF\ FKRVHQ IRU WKH
QXPHULFDOFRPSXWDWLRQWKHPLQLPXPZDYHOHQJWKJLYHQE\O 9UIZLWKILVWKHVHOHFWHG1\TXLVWIUHTXHQF\
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'DPWRWKH,USLQLDHDUWKTXDNH%\DSSO\LQJWKH'RPDLQ5HGXFWLRQ0HWKRG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WKHGDPZLOOEHODWHULQVHUWHG
LQWKHLQWHUQDOGRPDLQ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D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EDQGZLOOUHFHLYHWKHVHLVPLFPRWLRQIURPWKHH[WHUQDOGRPDLQZKLFKFRQWDLQV
WKHVRXUFHDQGSURSDJDWLRQPHGLXPSUHYLRXVO\GHILQHGWKURXJKWKHLQWHUIDFHERXQGDU\*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$QRYHODOJRULWKP
UHFDOOLQJWKHSURFHGXUHSURSRVHGLQ>@ZDVHQFRGHGE\'HOOR5XVVR>@LQWKHFRPPHUFLDOFRGH)/$&'>@
ZKLFK LPSOHPHQWV WKH ILQLWH GLIIHUHQFHPHWKRG )'0DV VSDWLDO VROXWLRQ WHFKQLTXHRI D FRQWLQXRXVPHGLXP$Q
H[SOLFLW ILQLWH GLIIHUHQFH IRUPXODWLRQ ZDV DGRSWHG WR VROYH WKH ERXQGDU\ YDOXH SUREOHP LQ WKH WLPH GRPDLQ 7KH
HQJLQHHULQJLPSOLFDWLRQVRIWKHVSDWLDOYDULDELOLW\RIWKHJURXQGPRWLRQDWWKHEDVHRIWKHGDPDUHRXWRIWKHVFRSHRI
WKLVSDSHUZKLFKLVSULPDULO\DLPHGDWUHSURGXFLQJWKHHDUWKTXDNHVFHQDULRDQGTXDQWLI\LQJWKHVSDWLDOYDULDELOLW\
RIWKHPRWLRQDWWKHEHGURFNRIWKHVSHFLILFVLWH%HLQJWKH&RQ]D'DPYHU\FORVHWRWKH,USLQLDIDXOWV\VWHPHDFK
QRGHSODFHGRQWKHURRIRIWKHEHGURFNFRXOGKDYHH[SHULHQFHGDPDUNHGO\GLIIHUHQWVHLVPLFPRWLRQ


)LJ'50VFKHPHIRUWKHDSSOLFDWLRQRIWKHQRGDOIRUFHVIURPWKHH[WHUQDOWRWKHLQWHUQDOQRGHVRIWKHLQWHUIDFHUHJLRQDH[WHUQDODQGLQWHUQDO
GRPDLQELQWHUIDFHHOHPHQWVF5HIHUHQFHSRLQWVRQWKHEHGURFNURRIZKHUHWKHVSDWLDOYDULDELOLW\RIWKHJURXQGPRWLRQZDVDVVHVVHG

7RTXDQWLWDWLYHO\HYDOXDWHWKHYDULDELOLW\RIWKHPRWLRQDWWKHEHGURFNRIWKHUHIHUHQFHVLWH)LJXUHVKRZVV\QWKHWLF
SDUDPHWHUVRQO\IRUWKHILUVWDQGVHFRQGPHFKDQLVPVRIWKH,USLQLDHDUWKTXDNHFKDUDFWHUL]LQJWKHJURXQGPRWLRQ
LQFRUUHVSRQGHQFHWRWKHSUHYLRXVO\VHOHFWHGPRQLWRULQJSRLQWVVKRZQLQ)LJXUHF:LWKUHIHUHQFHWR)LJXUHDLW
LVSRVVLEOHWRREVHUYHWKDWWKH3*$VLQGXFHGE\WKHILUVWWZRIDXOWPHFKDQLVPVDUHPDUNHGO\GLIIHUHQWLQHDFKSRLQWRI
WKHXSSHUERXQGDU\RIWKHPRGHOUHSUHVHQWLQJWKHEHGURFNURRIDWWKHVLWH6LPLODUREVHUYDWLRQVPD\EHGRQHIRUWKH
YDOXHVRI3*9KHUHQRWVKRZQIRUWKHVDNHRIEUHYLW\,QWKHSORWVRI)LJXUHWKHLQVWDQWVDWZKLFKWKHDFFHOHUDWLRQ
SHDNVZHUHDWWDLQHGLQHDFKORFDWLRQDUHDOVRUHSRUWHGWRKLJKOLJKWWKHDV\QFKURQLVPRIWKHPRWLRQRQWKHEHGURFNURRI
LH EHORZ WKH GDP HPEDQNPHQW $OO GDWD KLJKOLJKWV WKH VWURQJ VSDWLDO YDULDELOLW\ RI WKH EHGURFNPRWLRQ DQG WKH
QHFHVVLW\WRDFFRXQW IRUWKLVSKHQRPHQRQLQWKHIXWXUHVHLVPLFDQDO\VLVRIWKHGDPGXHWRSRVVLEOHDQGLPSRUWDQW
HQJLQHHULQJLPSOLFDWLRQV>@
&RQFOXVLRQ
7KHSDSHULOOXVWUDWHGDPXOWLVFDOHSURFHGXUHGHYHORSHGWRDQDO\]HWKHEHGURFNPRWLRQDWWKH&RQ]D'DPVLWHGXULQJ
WKH,USLQLDHDUWKTXDNH7KURXJKDPXOWLGLVFLSOLQDU\DSSURDFKWKHVSDWLDOYDULDELOLW\RIWKHVHLVPLFPRWLRQDWWKH
EHGURFN OHYHOZDVHYDOXDWHG7KHJURXQGPRWLRQ WKXVSUHGLFWHGZLOOEH ODWHUDGRSWHG WREDFNDQDO\]H WKH VHLVPLF
UHVSRQVHRIWKHGDPWRWKH,USLQLDHDUWKTXDNH7KHVHLVPLFVRXUFHH[WHQGHGDQGWKHSURSDJDWLRQSDWKRIWKH
HODVWLFZDYHVIURPWKHVRXUFHXSWRWKHVLWHZHUHVLPXODWHG)RUPHUUHJLRQDOVWUDWLJUDSKLFPRGHOVRIWKH&DPSDQLD
/XFDQLD UHJLRQZHUH UHYLVHG WRPDWFK WKH ,61HW DYDLODEOH UHFRUGLQJVRI WKH UHFHQW ,USLQLD VHLVPLFLW\)LQDOO\ WKH
VHLVPLFKD]DUGDWWKH&RQ]D'DPVLWHZDVREWDLQHGDQGWKHVSDWLDOYDULDELOLW\RIWKHVHLVPLFPRWLRQDWWKHEHGURFN
IRUPDWLRQEHORZWKHGDPZDVTXDQWLWDWLYHO\DVVHVVHG

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RIWKH5H/8,6SURMHFWFRRUGLQDWHGE\
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